Communities with different phenotypic variation among species can have identical species abundance distributions, although their temporal dynamics may be very different. By using stochastic species abundance models, both the lognormal and beta prime abundance distributions can be obtained with either homogeneous or heterogeneous dynamics among species. Assuming that anthropogenic activity disturb the communities such that species' carrying capacities are decreasing deterministically, the structure of the communities are studied using simulations. In order to construct homogeneous communities with reasonable variation in abundance, the parameter values describing the dynamics of the species can be unrealistic in terms of long return times to equilibrium. Species in heterogeneous communities can have stronger density regulation, while maintaining the same variation in abundance, by assuming heterogeneity in one of the dynamical parameters. The heterogeneity generates variation in carrying capacity among species, while reducing the temporal stochasticity. If carrying capacity decreases, changes in community structure occur at a much slower rate for the homogeneous compared to the heterogeneous communities. Even over short time periods, the difference in response to deterministic changes in carrying capacity between homogeneous and heterogeneous community models can be substantial, making the heterogeneous model a recommended starting point for community analysis.
the deterministic (density-dependent) growth rate and K is the carrying ca-149 pacity, i.e. the population size where the growth rate is zero and ′ is the 150 derivative (see also text box). These communities with different values of τ 2 151 and γ will have the same log abundance distribution when observed at a sin-152 gle point in time, but the single species' dynamics over time will be different. 153 Hence, these communities are likely to respond differently to environmental 154 changes. 155 Species entering the heterogeneous community with population parame-156 ters sampled from π(θ) will go extinct at different rates depending on their total number of individuals, N , measures the abundance. The number of species, S, is a measure of richness. The Shannon diversity, 
Strength of density dependence:
The deterministic version of logistic growth rate, can be written as r(N ) = r 0 − δN where r 0 is the growth rate and δ is a density dependence parameter.
The carrying capacity K is the population size where r(K) = 0, which is May, 1981) . For the deterministic Gompertz model r(N ) = r 1 − γ ln N where r 1 is the deterministic growth rate at population size one, the log carrying capacity is ln K = r 1 /γ and following the definition above, the strength of density dependence is γ. variance ν(x; σ 2 e ) = σ 2 e . The Poisson rate is found using Equation (1) with
Since this Poisson rate is proportional to a Gaussian distribution, the log 
where ω = (γ − 2τ 2 /σ 2 e ). The log abundance distribution is then normal (1) gives the abundance distribution for the Beverton-Holt model
where p = 2(c + s a − σ 2 e /2 − 1)/σ 2 e and q = 2(1 + σ 2 e /2 − s a )/σ 2 e . The 332 distribution in (5) is a beta prime distribution, or beta distribution of the 333 second kind (Stuart and Kendall, 1968) , censored at n = 1, first proposed as 334 a species abundance distribution by Kempton (1975) .
335
For species in a community with dynamics described by a logistic type 336 of density dependence, where µ(n; r 0 , δ) = r 0 n − δn 2 and ν(n; σ 2 e ) = σ 2 e n 2 , Figure 6 
